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(54) [Title of the Invention] METHOD FOR VACUUM SEALING^ f> 

CATHODE RAY TUBE 65 * ' ' 

[Abstract] 

[Object] To prevent unnecessary gas from being sealed at the time of vac- 
uum sealing the cathode ray tube. 

[Overcoming means] A CRT is contained in a furnace 42 such that an ex- 
haust pipe 18 connected to a CRT 10 is externally projected from the 
furnace, and the exhaust pipe 18 is brought into intimate contact with 
three-way branch pipe 44. Suction is performed by a vacuum pump connect- 
ed to an end portion 46 to vacuum the CRT. Next, a shaft 36 is moved 
upward by a linear moving means 38, and a sealing plug 32' and glass frit 
30, which are placed on a platform 34 at the upper end of the shaft, are put 



2 



Tbkkaihei 10-134721 



into a taper portion 60 of the exhaust pipe. 
Then, the furnace 42 is heated while 
exhausting, so that glass frit is sof- 
tened and deformed to be adjusted to 
the taper portion. Thereafter, the 
glass frit is solidified by cooling, and 
the sealing plug and glass frit are fit- 
ted and fixed to the taper portion. 
After that, the CRT is extracted from 
the furnace, the platform is separated, 
and the exhaust pipe is cut off at the 
lower portion of the sealing plug. 
Since sealing is carried out while ex- 
hausting, gas from the glass frit is 
not sealed. 
[What is claimed is:] 
[Claim 1] A vacuum sealing method for vacuum sealing a cathode ray tube, 
said method comprising the steps of: 

providing a cathode ray tube which has a neck, a base, and an ex- 
haust hole formed on the base, wherein portions other than the exhaust 
hole are sealed; 

providing a cathode, a filament, and an electron gun at the neck 
portion in the cathode ray tube; 

providing pins which are brought into intimate contact with the ba- 
se of the cathode ray tube, and which provide electrical connections to the 
cathode, a filament, and an electron gun; 

providing a furnace which has one opening portion on a wall; 

providing an exhaust pipe which has a first end portion with a taper 
portion and a second end portion, at an exterior of the cathode ray tube; 

bringing the first end portion of the exhaust pipe into intimate con- 
tact with the base of the cathode ray tube to cover the exhaust hole of the 
base of the cathode ray tube; 

providing a three-way branch pipe having a first end portion, a sec- 
ond end portion and a third end portion; 

providing linear moving means which is fixed to the second end por- 
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tion of the branch pipe, and which seals the second end portion; 

providing a shaft which has a first end portion and a second end 
portion, wherein the second end portion fixed to the linear moving means 
which extending through the first end portion of the branch pipe, wherein 
the first end portion of the shaft is placed at the outside of the branch pipe, 
and the second end portion is placed at the inside of the branch pipe; 

putting the cathode ray tube and the exhaust pipe into the furnace 
such that the second end of the exhaust pipe is placed to be projected to the 
outside of the furnace through the opening of the wall of the furnace; 

providing a sealing plug having a first surface, a second surface, and 
a taper surface whose taper angle is the same as that of the taper portion of 

the first end portion; 

placing the sealing plug such that the second surface of the sealing 
plug comes in contact with the first end portion of the shaft; 

placing glass frit on the first surface and the taper surface of the 
sealing plug; 

placing the sealing plug such that the second surface of the sealing 
plug comes in contact with the first end portion of the shaft, and placing the 
glass frit on the first surface of the sealing plug and the taper surface, the- 
reafter placing the first end portion of the shaft at the inside of the exhaust 
pipe to maintain a state in which the exhaust hole of the base of the cathode 

ray tube is opened; 

placing the second end portion of the exhaust pipe in the first end 

portion of the branch pipe; 

adhering a connecting section between the second end portion of the 
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moving the shaft using the linear moving means such that the sof- 
tened glass frit comes in contact with both the taper surface of the sealing 
plug and the taper portion of the first end portion of the exhaust pipe and 
the sealing plug covers the exhaust hole for sealing; 

stopping the actuation of the furnace to cool the cathode ray tube, 
the first end portion of the exhaust pipe, the sealing plug, and the glass frit 
to a second temperature, whereby the glass frit is solidified and the exhaust 
hole is sealed by the sealing plug and the glass frit; 

separating the first end portion of the branch pipe from the second 
end portion of the exhaust pipe; 

taking out the cathode ray tube from the furnace; and 

removing the portion of the exhaust pipe between the second end 
portion of the exhaust pipe and the second surface of the sealing plug from 
the cathode ray tube. 

[Claim 2] A vacuum sealing method for vacuum sealing a cathode ray tube, 
said method comprising the steps of: 

providing a cathode ray tube which has a neck, a base, a transition 
wall, a side wall, a front wall, and an exhaust hole formed on the side wall, 
wherein portions other than the exhaust hole are sealed; 

providing a cathode, a filament, an electron gun, and getter at the 
neck portion in the cathode ray tube; 

providing pins which are electrical contacts that are brought into 
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providing a shaft, which has a first end portion and a second end 
portion, which is fixed to the linear moving means, extending through the 
first end portion, wherein the first end portion of the shaft is placed at the 
outside of the branch pipe, and the second end portion is placed at the in- 
side of the branch pipe; 

putting the cathode ray tube and the exhaust pipe into the furnace 
such that the second end of the exhaust pipe is placed to be projected to the 
outside of the furnace through the opening of the wall of the furnace; 

placing the radio frequency coil around the neck of the cathode ray 

tube; 

placing a sealing plate with a first surface and a second surface such 
that the second surface of the sealing plate comes in contact with the first 
end portion of the shaft; 

placing glass frit on the first surface of the sealing plate; 

placing the sealing plate such that the second surface of the sealing 
plate comes in contact with the first end portion of the shaft, and placing 
the glass frit on the first surface of the sealing plate, thereafter placing the 
first end portion of the shaft at the inside of the exhaust pipe to maintain a 
state in which the exhaust hole of the side wall of the cathode ray tube is 
opened; 

placing the second end portion of the exhaust pipe in the first end 
portion of the branch pipe; 

adhering a connecting section between the second end portion of the 
exhaust pipe and the first end portion of the branch pipe with an O-ring 
seal; 

connecting the third end portion of the branch pipe to a vacuum 

pump; 

removing gas from the cathode ray tube using the vacuum pump to 
set a first pressure; 

actuating the furnace after the pressure of the inside of the cathode 
ray tube reaches the first pressure to heat the cathode ray tube, and to set a 
first temperature only at a first period of time, whereby softening the glass 
frit; 

applying current to the filament from the electrical contact of the 
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second temperature; 

stopping application of current to the filament; 

supplying power to the radio frequency coil to heat the getter and 
the electron gun and to set them at a third temperature during the second 
time; 

heating the getter and the electron gun at the third temperature 
during only the second time, thereafter moving the shaft using the leaner 
moving means so that the softened glass frit comes in contact with the ex- 
haust hole and the first surface of the sealing plate covers the exhaust hole 
sealing; 

stopping the actuation of the furnace after the softened glass frit 
comes in contact with the exhaust hole and the first surface of the sealing 
plate covers the exhaust hole, so that the cathode ray tube and the glass frit 
are cooled to a fourth temperature, whereby the glass frit is solidified and 
the exhaust hole is sealed by the sealing plate and the glass frit; 

separating the first end portion of the branch pipe from the second 
end portion of the exhaust pipe; 

taking out the cathode ray tube from the furnace; 

detaching the radio frequency coil from the neck of the cathode ray 

tube; 

removing the exhaust pipe from the cathode ray tube; 

replacing the radio frequency coil around the neck of the cathode ray 
tube after removing the exhaust pipe; 

supplying power to the radio frequency coil to heat the getter at a 
fifth temperature so as to evaporate the getter; 

stopping the supply of power to the radio frequency coil; and 

detaching the radio frequency coil from the neck of the cathode ray 

tube. 

[Claim 3] The vacuum sealing method according to claim 1 or 2, wherein the 
first pressure is about 1 x 10- 5 torr tol x 10- 6 torr. 

[Claim 4] The vacuum sealing method according to claim 1 or 2, wherein the 
first temperature is between about 400°C and about 500°C. 
[Claim 5] The vacuum sealing method according to claim 1 or 2, wherein the 
second temperature is about 150°C or less. 



7 



Tbkkaihei 10-134721 



three-way branch pipe is formed of stainless steel. 

[Claim 7] The vacuum sealing method according to claim 1 or 2, wherein the 
diameter of the exhaust hole is between about 3 mm and about 5 mm. 
[Claim 8] The vacuum sealing method according to claim 1 or 2, wherein the 
linear moving means is formed of a vacuum bellows or a magnetically con- 
nected vacuum field through. 

[Claim 9] The vacuum sealing method according to claim 1 or 2, wherein the 
cathode ray tube is made of glass. 

[Claim 10] The vacuum sealing method according to claim 1 or 2, wherein 
the exhaust pipe is made of glass. 

[Claim 11] The vacuum sealing method according to claim 2, wherein the 

first time is between about 25 seconds and about 35 seconds. 

[Claim 12] The vacuum sealing method according to claim 2, wherein the 

second temperature is between about 900°C and about 1000°C. 

[Claim 13] The vacuum sealing method according to claim 2, wherein the 

third temperature is between about 700°C and about 900°C. 

[Claim 14] The vacuum sealing method according to claim 2, wherein the 

second time is between about 1 second and about 10 seconds. 

[Claim 15] The vacuum sealing method according to claim 2, wherein the 

fourth temperature is about 150°C or less. 

[Claim 16] The vacuum sealing method according to claim 2, wherein the 
fifth temperature is between about 700°C and about 900°C. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention relates to a vacuum 
sealing method of a cathode ray tube, and more specifically to a method for 
vacuuming the cathode ray tube to seal by using a glass sealing plug or a 
sealing plate and glass frit of melted glass to seal the sealing plug and 
sealing plate at a predetermined position. 

[0002] The sealing of cathode ray tube is generally performed in a furnace, 
and the vacuum of the cathode ray tube is maintained by a vacuum pump 
until the sealing is completed. A two-stage pumping apparatus for vac- 
uuming a television receiver is disclosed in USP 4,071,058 granted to 
Albertine and the others. This pumping apparatus includes an air 
cooling mechanical pump, which is connected to an oil diffusion pump in 
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series. However, in this patent, a method is not disclosed for closing it 
tightly with seal and maintaining it. In USP 5,349,217 granted to Boisel, a 
manufacturing method of a vacuum microelectronic device is disclosed us- 
ing the known semiconductor processing technique using an organic spacer. 
This device can be used as a diode and a triode. However, the processing 
method of the present invention is different from the processing method for 
sealing the cathode ray tube. The present invention relates to the method 
for vacuum sealing the cathode ray tube wherein the vacuum of the cathode 
ray tube is maintained until the cathode ray tube is sealed by use of a seal- 
ing plug coated with glass frit and a three-way (three-line) branch tube. 
[0003] The cathode ray tube is widely used as a display apparatus for a 
computer system and a display apparatus for the other use. It is necessary 
to vacuum the cathode ray tube before sealing the cathode ray tube in order 
that the cathode ray tube of the display apparatus operates appropriately 
and has a suitable life. However, if the conventional method is used in 
which the cathode ray tube is vacuumed and sealed, some problems occur. 
[0004] With reference to Fig. 8 (A), an explanation will be given of the con- 
ventional method in which the cathode ray tube is vacuumed and sealed. In 
Fig. 8 (A), reference numeral 10 denotes a cathode ray tube, that is CRT, 
which has a neck 11 and a base 13. In the CRT 10, a cathode 14 and an 
electron gun (anode) 12 are provided to the neck 11. A plurality of pins 16 is 
fixed to the base 13 of CRT 10 not to create a space between the base and 
pins. A filament, the cathode 14, and electron gun 12 are electrically con- 
nected externally through these pins 16. An exhaust hole 20 is formed on 
the base 13 of CRT 10, and an exhaust pipe 18 made of glass is brought into 
intimate contact with the base 13 without any space so as to cover the ex- 
haust hole 20. The exhaust pipe 18 is brought into intimate contact with a 
pumping pipe 22 with an O-ring seal 24 without any space. The pumping 
pipe 22 is connected to a vacuum pump (not shown), and an inside 26 of the 
pumping pipe 22 is vacuumed by the pump, whereby the inside of CRT 10 is 
vacuumed. After the CRT is vacuumed, a portion close to the base 13 of CRT 
10 of the glass-made exhaust pipe 18 is heated and softened to be shaped to 
close the exhaust hole 20. An extra portion of exhaust pipe 18 is removed. 
[0005] Fig. 8 (B) illustrates the completed CRT 10 as described above, and 
shows a state that the exhaust hole 20 is closed with a seal 21. There are 
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some problems in the above-described conventional method for sealing the 
CRT 10. For example, when the glass-made exhaust pipe 18 is heated to 
seal the exhaust hole 20, gas is emitted from the glass of exhaust pipe 18, 
and the gas is enclosed in the CRT 10. The gas increases the pressure of the 
inside of CRT 10, and this exerts an adverse effect on the life of CRT 10 and 
an operational characteristic. C-H gas stays in the CRT 10, and is not ab- 
sorbed in barium used in the cathode. 

[0006] With reference to Fig. 9 (A), an explanation will be given of another 
conventional method for sealing the CRT. In this method, the CRT 10 is put 
in a vacuum furnace 40. This vacuum furnace 40 includes a connection sec- 
tion 41 to be connected to a vacuum pump (not shown). The CRT 10 
includes the pins 16, which are fixed to the base 13, the cathode 14, and the 
electron gun 12 in the same way as the above-described CRT. The exhaust 
hole 20 is provided on the base 13 of CRT 10. A shaft 36 has a first end por- 
tion and a second end portion, and the second end portion is connected to a 
linear moving means 39, which performs a linear operation. A base plate 34 
is fixed to the first end portion of the shaft 36. A glass sealing plate 32 with 
a first surface and a second surface is fixed to the base plate 34. The glass 
sealing plate 32 is fixed thereto such that the second surface is opposed to 
the base plate 34. A glass frit 30 is fixed to the first surface of the sealing 
plate 32. 

[0007] The vacuum furnace 40 is heated such that the glass frit 30 is melted, 
the vacuum furnace 40 is vacuumed by the vacuum pump, and the CRT is 
vacuumed. Next, the sealing plate 32 on which the melted glass frit 30 is 
placed is moved to the position of exhaust hole 20 by the linear moving 
means 38, and the vacuum furnace 40 is cooled. The sealing plate 32 covers 
the exhaust hole 20, and the glass frit 30 is solidified so as to seal the CRT 
10. The CRT 10 manufactured in this manner is shown in Fig. 9 (B). 
[0008] 

[Problems to be Solved by the Invention] As explained in connection with 
Fig. 8, the prior art has the problem in which the gas is sealed in the CRT 
at the vacuum sealing time and this exerts an adverse effect on the life of 
CRT and an operational characteristic. In addition, such a problem can be 
solved in the case of using the conventional method employing the vacuum 
furnace explained in connection with Fig. 9. However, since this method is a 
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batch processing method, there is a problem in which much time is required 
and the manufacturing cost is increased. The object of the present invention 
is to provide a cathode ray tube sealing method with a low cost wherein 
such conventional problems can be solved, a favorable degree of vacuum can 
be provided, and an unnecessary gas is not sealed in the cathode ray tube. 
[0009] 

[Means for solving the Problems] The above -described object of the present 
invention can be attained by the use of a pipe (three-way branch pipe) in 
vacuuming a CRT and the use of glass frit in sealing the CRT. In the seal- 
ing process according to the present invention, only glass frit is melted and 
emitted gas is removed by a vacuum pump before the CRT is sealed. There- 
fore, no vacuum furnace is needed. In addition, heat is given by a furnace, 
but no batch processing is needed. In a certain embodiment, getter is used, 
and heat is given to a CRT filament by a radio frequency, that is, a RF coil 
and power. 
[0010] 

[Embodiments of the Invention] Preferred embodiments of the vacuum 
sealing method of the present invention for vacuuming a cathode ray tube 
(CRT) to seal will be explained with reference to Figs. 1 to 8. Fig. 1 illus- 
trates a glass-made CRT 10 having a neck 11, a base 13. The CRT 10 
comprises a cathode 14 and an electron gun (namely, anode) 12. A filament 
(not shown) is formed on a part of the cathode. Pins 16 are fixed to the base 
13 without any space, and components provided in the CRT 10 such as the 
filament, the cathode 14, the anode 12, and the like are electrically connect- 
ed provide the outer section of the CRT 10. An exhaust hole 20 with a 
diameter of about 3 to 5 mm is formed on the base 13 of the CRT 10. A first 
end portion of an exhaust pipe 18 has a taper portion 60 and sealed to the 
base 13 of the CRT 10 such that the taper portion 60 covers the exhaust 
hole 20 of CRT 10 for sealing. A diameter of a second end portion of exhaust 
pipe 18 is about 10 to 20 mm. The exhaust pipe 18 is made of glass. 
[0011] The CRT 10 and the exhaust pipe 18 fixed to the CRT 10 are put in a 
furnace (heating furnace) 42 having an opening portion on its one side, and 
the second end portion of the exhaust pipe 18 is projected from the opening 
portion. This furnace 42 is a high throughput type furnace with low cost. 
The second end of the exhaust pipe 18 projected from the opening portion is 
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inserted in a first end portion 45 of a three-way (three-line) branch pipe 44, 
which has the fist end portion 45, a second end portion 47, and a third end 
portion 46. This branch pipe 44 is made of, for example, stainless steel. The 
second end portion of the exhaust pipe 18 is inserted in the first end portion 
45 of the branch pipe 44, and the connecting portion is sealed with an 0- 
ring seal 37. A linear moving means 38 such as vacuum bellows is fixed to 
the second end portion 47 of branch pipe 44. A shaft 36, which has a first 
end portion and a second end portion, is formed in the branch pipe 44. The 
material of this shaft 36 is, for example, glass, stainless steel, or an equiva- 
lent to these. The second end portion of the shaft 36 is fixed to the linear 
moving means 38. The first end portion of shaft 36 extends to the exhaust 
pipe 18 through the first end portion 45 of branch pipe 44. A platform 34 is 
fixed to the first end portion of shaft 36. 

[0012] This platform 38 can be moved in the exhaust pipe 18 by the shaft 36 
and linear moving means 38. A vacuum pump (not shown) is fixed to the 
third end portion 46 of the branch pipe 44. A sealing plug 32', which has a 
first surface, a taper surface, and a second surface, is fixed onto the plat- 
form 34 such that the second surface is opposed to the platform 34. A glass 
frit 30 is provided on the first surface and taper surface of the sealing plug 
32'. 

[0013] In such a state, first of all, the position of platform 34 is adjusted by 
the linear moving means 38 so that the exhaust hole 20 is opened. Next, the 
gas in the CRT 10 is removed by the vacuum pump such that the pressure 
of the interior is about 1 x 10- 5 torr to 5 x 10- 6 torr. Then, the temperature of 
the furnace 42 is increased such that the temperatures of CRT 10, sealing 
plug 32' and glass frit 30 become about 400°C to 500°C. By this temperature, 
the glass frit 30 is softened. Next, as shown in Fig. 2, the platform 34 is 
moved to the position where the softened glass frit 30 comes in contact with 
a taper portion 60 of the first end portion of exhaust pipe 18 by the linear 
moving means 38 (Fig. 1). A taper angle of the taper portion 60 of the ex- 
haust pipe 18 is set to the same as that of the taper surface of the sealing 
plug 32'. Thereafter, the furnace 42 is cooled, whereby the exhaust hole 20 
is closed tightly by solidified glass frit 30 and sealing plug 32'. 
[0014] Next, the CRT 10 and exhaust pipe 18 are taken out from the fur- 
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other at a portion (cutting portion 33) just below the sealing plug 32'. Thus, 
the vacuuming and sealing of CRT 10 are completed. According to this 
method, since the gas is removed to vacuum the CRT 10 while the glass frit 
30 is being softened, there is no problem in which the gas is emitted from 
the softened glass frit 30 at the time of sealing the CRT 10. 
[0015] With reference to Figs. 4 to 7, an explanation will be given of another 
embodiment of the vacuum sealing method of the present invention. Fig. 4 
shows the CRT 10, which has the neck 11, base 13, and a side wall 21. The 
cathode 14, electron gun (anode) 12, and getter 52 are fixed to a neck 51 of 
CRT 10. The getter 52 in this embodiment is barium. A filament (not 
shown) is formed at a part of the cathode 14. The pins 16 are fixed to the 
base 13 but they are fixed thereto not to have any space between the base 
13 and pins 16. The elements such as the filament, the cathode 14, the elec- 
tron gun 12 and the like provided in the CRT 10 are electrically connected 
to the outer section by these pins 16. The exhaust hole 20 with a diameter of 
about 3 to 5 mm is formed on the side wall 21 of CRT 10. The first end por- 
tion of exhaust pipe 18 is brought into intimate contact with the outer 
portion of side wall 21 without any space to stop the exhaust hole 20 of side 
wall 21 by use of a devitrified glass 31. The diameter of the glass-made ex- 
haust pipe 18 is about 10 to 20 mm. 

[0016] A radio frequency coil (RF coil) 50 is provided around the neck 11 of 
the CRT 10. The CRT 10, exhaust pipe 18 and RF coil 50 are placed in the 
furnace 42. However, as explained in connection with Fig. 1, the opening 
portion is formed at one side of the furnace 42 and the second end portion of 
the exhaust pipe 18 is projected to the outer section from the opening por- 
tion. This furnace 42 is a high throughput type furnace with low cost. The 
second end of the exhaust pipe 18 is inserted in the first end portion 45 of 
the three-way branch pipe 44. This branch pipe 44 is made of, for example, 
stainless steel, and has the fist end portion 45, second end portion 47 and 
third end portion 46. The connecting portion between the first end portion 
45 of branch pipe 44 and the second end portion of exhaust pipe 18 is closed 
tightly with the O-ring seal 37. 

[0017] The linear moving means 38 such as a vacuum bellows or a vacuum 
field through magnetically connected is fixed to the second end portion 47 of 
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other material, is placed in the branch pipe 44. The shaft 36 has the first 
end portion and second end portion, and the second end portion is fixed to 
the linear moving means 38, and extends to the exhaust pipe 18 through 
the first end portion 45 of the branch pipe 44 from the linear moving means 
38. The platform 34 is fixed to the first end portion of shaft 36. This plat- 
form 34 can be moved in the exhaust pipe 18 by the shaft 36 and the linear 
moving means 38. The vacuum pump (not shown) is connected to the third 
end portion 46 of branch pipe 44. The sealing plate 32 is provided on the 
platform 34. The sealing plate 32, which has the first surface, second sur- 
face, is fixed onto the platform 34 such that the second surface is opposed to 
the upper surface of the platform 34. The glass frit 30 is formed on the first 
surface of the sealing plate 32. 

[0018] In such a state, first of all, the position of platform 34 is adjusted by 
the linear moving means 38 so that the exhaust hole 20 is opened. Next, the 
gas in the CRT 10 is removed by the vacuum pump such that the pressure 
of the inside is about 1 x 10- 5 torr to 5 x 10- 6 torr. Then, the temperature of 
the furnace 42 is increased for about 25 to 35 minutes such that the tem- 
peratures of the CRT 10, sealing plate 32, and glass frit 30 become about 
400°C to 500°C. By this temperature, the glass frit 30 is softened. Next, 
power is supplied to the filament, which is the part of the cathode 14 to in- 
crease the temperature of cathode 14 to about 900°C to 1000°C. By this 
temperature, the cathode 14 is activated, and BaC0 3 and SrC0 3 on the 
cathode 14 are changed to BaO and SrO so that carbon dioxide is generated. 
This carbon dioxide is removed through the exhaust pipe 18, the branch 
pipe 44 by the vacuum pump. Thereafter, power supply to the filament is 
stopped. 

[0019] Then, the RF coil 50 is urged and the barium getter 52 and the elec- 
tron gun 12 are heated, and the temperatures are maintained to be about 
700°C to 900°C for about one to ten seconds. Next, as shown in Fig. 5, the 
platform 34 is moved by the linear moving means 38 (Fig. 4) such that the 
softened glass frit 30 comes in contact with the exhaust hole 20 and the 
sealing plate 32 closes the exhaust hole 20 tightly. Thereafter, power sup- 
plied to the furnace 42, the RF coil 50, and the CRT 10 is removed. The 
sealing plate 32, the glass frit 30 and exhaust pipe 18 are cooled to the tem- 
perature of about 150°C or less, so that the glass frit 30 is solidified. 
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[0019] Then, as shown in Fig. 6, the CRT 10 and exhaust pipe 18 are ex- 
tracted from the furnace 42, and the branch pipe 44 is cut off , and the RF 
coil 50 is detached from the neck 11 of the CRT 10. Next, the exhaust pipe 
18 is cut off from the CRT 10 by cutting or wearing means. Then, the RF 
coil 50 is fixed around the neck 51 of the CRT 10 again, the RF coil 50 is 
urged, the temperature of the barium getter 52 is increased to about 700°C 
to 900°C so as to evaporate the getter. Then, power supply to the RF coil 50 
is removed, and the RF coil 50 is detached from the neck 11 of CRT 10 as 
shown in Fig. 7. Similar to the above-mentioned first embodiment, since the 
gas is removed to vacuum the CRT 10 while the glass frit 30 is being sof- 
tened, the gas emitted from the softened glass frit 30 is removed. Therefore, 
since the emitted gas is not sealed in the CRT 10, the problem as in the pri- 
or art does not occur. Moreover, the gas sealed in the CRT can be removed 
by the getter. 

[0020] The present invention was explained using the preferred embodi- 
ments. However, it is needless to say that numerous modifications may be 
worked without departing the sprit of the invention and the scope of the in- 
vention. For example, the separation of the branch pipe 44 may be carried 
out before the CRT 10 is taken out from the furnace 42. 
[Brief Description of the Invention] 

[Fig. 1] An explanatory view for explaining one embodiment of the method 
for vacuum sealing a cathode ray tube according to the present invention. 
[Fig. 2] A cross-sectional view showing the cathode ray tube in a state that a 
sealing plug is placed at the final position by the method of the present in- 
vention. 

[Fig. 3] A cross-sectional view showing the cathode ray tube, which is vac- 
uum sealed by the method of the present invention. 

[Fig. 4] An explanatory view for explaining another embodiment of the 
method for vacuum sealing a cathode ray tube according to the present in- 
vention. 

[Fig. 5] A cross-sectional view showing the cathode ray tube to which an RF 
coil is fixed after an exhaust hole is sealed. 

[Fig. 6] A cross-sectional view showing the cathode ray tube extracted from 
a furnace in a state that an exhaust pipe is cut off with the RF coil fixed 
thereto. 
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[Fig. 7] A cross-sectional view showing the cathode ray tube, which is vac- 
uum sealed in a state that the RF coil is detached. 

[Fig. 8] (A) is an explanatory view for explaining the conventional method 
for vacuum sealing the cathode ray tube, and (B) is a cross-sectional view 
showing the cathode ray tube, which is vacuum sealed by the above method. 
[Fig. 9] (A) is an explanatory view for explaining the conventional method 
for vacuum sealing the cathode ray tube using a vacuum furnace, and (B) is 
a cross-sectional view showing the cathode ray tube, which is vacuum 
sealed by the above method. 
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